Purification and characterization of a protease produced by Bacillus megaterium RRM2: application in detergent and dehairing industries.
An alkaline serine protease produced by Bacillus megaterium RRM2 isolated from the red alga, Kappaphycus alvarezii (Doty) Doty ex Silva was studied for the first time and the same analyzed for the production of protease in the present study. Identification of the bacterium was done on the basis of both biochemical analysis and by 16S rDNA sequence analysis. The extracellular protease obtained from B. megaterium RRM2 was purified by a three-step process involving ammonium sulphate precipitation, gel filtration (Sephadex G100) and Q-Sepharose column chromatography. The purity was found to be 30.6-fold with a specific activity of 3591.5 U/mg protein with a molecular weight of 27 kDa. The metal ions Ca(2+), Mg(2+), K(+) and Na(+) marginally enhanced the activity of the purified enzyme while Hg(2+), Cu(2+), Fe(2+), CO(2+) and Zn(2+), had reduced the activity. The enzyme was found to be active in the pH range of 9.0-10.0 and remained active up to 60 °C. Phenyl Methyl Sulfonyl Fluoride (PMSF) inhibited the enzyme activity, thus, confirming that this enzyme is an alkaline serine protease. Likewise, DTT also inhibited the enzyme thus confirming the disulfide nature of the enzyme. The enzyme exhibited a high degree of tolerance to Sodium Dodecyl Sulphate (SDS). The partially purified protease when used as an additive in the commercial detergents was found to be a suitable source for washing clothes especially those stained with blood. Further, it showed good dehairing activity within a short duration in goat skin without affecting its collagen component.